This research is an observation conducted on the health aspects of the work of carving artists, especially ergo-mechanical implementation to reduce subjective complaints. Ergo-mechanical is a set of equipment to maintain working environment conditions to remain within the required limits so that the carving artist remains in a safe and comfortable condition. This study begins with the direct observation of the process of carving handicrafts in several centers of carving crafts in Badung, Tabanan and Gianyar Districts. In accordance with the Bali State Polytechnic research master plan, problem-solving will focus on human aspects and the use of appropriate technology. This research method is experimental with the design of the same subject, involving 9 samples that carried out activities before and after treatment. Data on environmental conditions, fatigue, and musculoskeletal complaints are processed with statistics at a significance level of 5%. The results showed that with ergomechanical implementation and ergonomic workstations, occupational health indicators such as musculoskeletal disorders and fatigue showed better data, characterized by decreased musculoskeletal disorders, and reduced fatigue.
Introduction
Art sculpture has a long history in the country. The historical relics of the carvings represented by Borobudur Temple and Prambanan Temple and the latest Garuda Wisnu Kencana in Ungasan Badung show that the development of art is getting better from century to century. However, developments in art and architectural splendor were not matched by an adequate appreciation for carving artists. In contrast to painting which gives appreciation to artists, for example with adjustable seating and canvas, carving artists are very far behind. The position and work attitude of monotonous carving artists from time to time, bend and fold legs, with a work environment that is far from safe and comfortable. It is time for researchers to pay attention to the academic touch so that the carving artists can sit upright and comfortably on chairs with work pieces on the table in front of them.
Based on research by Epstein and Moran (2006) provides an explanation that supports the above statement, that fatigue, pain and even increased heart rate has a strong correlation with the work environment. A hot working environment can cause heat stress that spurs the heart rate. Under normal conditions, our heart will be pulsed 60 times per minute, but if the range is up to 125 -150 beats/min, which includes weight classification, it can cause various health effects (Christensen, 1991) . Fatigue is also not good if left to last for a long time. Tiredness is similar to a siren or warning light that indicates something is wrong in our body. Tiredness is actually the same as a crying baby, although it can not be guessed accurately, at least we can expect something to get handling, such as wet, hungry, thirsty or just want attention. From the aspect of production, the fatigue that we feel will cause the productivity of labor. Reference Bubb (2013) , gives a plausible argument, that if the producer gives little attention to the human aspect of running the machine, then productivity will certainly increase soon. There is a psychological aspect that can explain the logic, that when tired all the desire for achievement will decrease.
Reference Bubb (2013) , as in Epstein and Moran (2006) and Erensal and Albayrak (2007) also proved in his analysis that humans can be very productive if always in a fit state. Fit conditions are characterized by low levels of musculoskeletal or musculoskeletal disorders (MSd) during on-the-job activity. Musculoskeletal disorders can be reduced and even eliminated if humans in the move can still be in a natural position. Reference , found a sure-fire way to reduce pain in skeletal muscle (musculoskeletal) while working, that the size of the human body wearing a tool used to design the size of the work table and chairs, so that the worker's body position during the move permanent in a natural or scientific position. The results of this study are in line with the results of the analysis as in Chandna et al., (2010) which passes a survey on the industrial workforce in North India, which results in the conclusion that anthropometric work piece positions can eliminate work-related pain. By the various problems above, in the realm of art carving also experienced the same thing.
There is a common phenomenon that can be witnessed in the community that when carving artists will experience a variety of occupational health problems. There has been no serious effort from health circles that provide socialization and a way out of existing problems. Needed a helping hand academics to examine if it is possible the carving artist can move comfortably without disorders of skeletal muscles, fatigue is not too high. This research attempts to reduce pain, fatigue excess by making the body the artists remain on the attitude of its natural and supported by the comfortable environment, which is set up chairs and desks in accordance with the size of anthropometry artist and set the intensity of illumination, wind speed, noise, temperature and humidity of the room. Based on the preliminary study data, it is found that the shape and size are most closely approximated the anthropometric size for art carving workers. The issues raised in this research is how the workstation ergonomics can reduce musculoskeletal disorders and reduce the fatigue of the craftsmen as well as how the relationship between the variable musculoskeletal disorders and fatigue with work productivity of the craftsman, while purpose of the study is to change the paradigm long rigid and dogmatic, that "the sculptor's work sitting on the floor with his back bent" into a dynamic new paradigm, namely "the sculptor job fun because it can choose the position and attitude of a comfortable working in a place corresponding to the anthropometry of workers". Bali has been inhabited by humans since antiquity. Past historical proofs include megalith sites in various shapes and sizes that can be seen both in museums and in the open. The relics of Balinese carving culture are the result of the creation of the sculpture of the ancestors, consisting of stone statues of human shape, animal, menhir, dolmen, punden staircase, stone grave, stone mortar and so on small to giant. The evidence of civilization in the period 2500-1000 years BC is not only impressive for foreign and domestic tourists, but also for experts who often come to do scientific research. The development of art in Bali is very rapid, thus attracting tourists to come to visit Bali. The arts that exist today include dance, carving, and painting. Carving art craft is much favored and in demand by foreign and domestic tourists so managed as a small or medium industry depending on the amount of capital and labor used. Carved art craft products many kinds ranging from eye cendra to carvings for buildings typical of Bali . Some of the problems associated with occupational health are skeletal muscle disorders and fatigue.
Based on research by Carrivick et al., (2002) explains that working anywhere is inseparable from the fatigue because in the process of working activity requires muscle and mental work simultaneously shown through the fatigue marked by the change in the frequency of the pulse. Furthermore as in Chaff'm (1974) says that according to the rules of ergonomics, every burden received by the body must be balanced with the physical and cognitive abilities as well as the limitations of the body that accepts the burden. The human body's ability to accept loads varies greatly, depending on skill level, fitness, nutritional intake, gender, age, and body anthropometry. The lightweight of an activity can be seen from the need for oxygen, the capacity of pulmonary ventilation, changes in core body temperature, energy requirements and the production of sweat or weight changes. Heart rate is a good estimator of metabolic rate, except in the emotional state and vasodilation (widening of blood vessels) (Alamgir et al., (2008) , (Nishanth et al., 2015) . The weight category of workload is based on metabolism, respiration, body temperature and heart rate (Christensen, 1991) . According to McCann (2010) , the energy for the body needs is the chemical energy contained in the carbonhydrogen bonds of food. This energy can not be used directly by the body and must take from food after being converted into high-energy phosphate bonds in Adenosine Tri-Phosphate (ATP). ATP requirements are highly dependent on the level of workload or type of work performed. ATP requirements will increase in increased workload.
The second problem related to occupational health is musculoskeletal disorders. Art workers in the move will experience physiological changes as a result of the accumulation of external and internal loads. Internal burdens such as body weight, mental burden, and health impairment also collectively affect workers, all of which can cause stress (Eastman, 1983) . Stress received by the body is actively anticipated in the form of work and passive system efficiency in the form of physiological reactions known as adaptive responses. According to Mitchell (2013) and Epstein and Moran (2006) , in conclusion, his research, that physiological changes aim to maintain cell metabolism in the optimal state. To achieve this necessary intake of oxygen and food substances continuously. In addition, muscle contraction and relaxation should be regular. When the energy supply is limited and the flow of oxygen and nutrients is disrupted then the cell metabolism will be disrupted thus accelerating the onset of musculoskeletal disorders. Workers who use workstations and workplaces that have dimensions that are less suited to the anthropometry of the worker will cause less unnatural movements and work attitudes, so musculoskeletal disorders will occur earlier and more severe. The musculoskeletal system is a muscular system attached to the bone composed of cross-shaped muscle fibers of voluntary movement (Carrivick et al., 2002) . The third problem related to occupational health is fatigue. Fatigue consists of muscle fatigue and general fatigue. Muscle fatigue is a very painful symptom of pain when muscles suffer from excessive stress, while general fatigue is a stage marked by a decrease in readiness to use energy. As explored by Wilson and Morris (2005) or Habibi and Soury (2015) and Chaff'm (1974) suggest general symptoms of fatigue can start from very mild to exhausting feelings. Subjective fatigue usually occurs at the end of working hours, if the average workload exceeds 30% -40% of the maximum aerobic power. Fatigue usually indicates the different conditions of each individual, but it all leads to loss of efficiency and decreased work capacity and body resistance. Based on research by Grandjean (2000) and Bubb (2013) indicate fatigue in general is a condition that is reflected in symptoms of psychological changes in the inaction of motor activity and respiration, the presence of pain, weight on the eyeballs, attenuation of motivation, decreased activity that will affect physical and mental activity.
One obvious effect of fatigue is reduced alertness. A person will not be able to concentrate continuously for mental activity. After experiencing tension during a certain period, there will be a disturbance in perception, and the speed of the reaction becomes slow. To overcome this interference need to be refreshed outside of pressure (Eastman, 1983) . Refreshes occur mainly during night time sleep or rest periods and during work breaks. It should gradually begin to be considered for the workstation to be moved on. Utilization of appropriate technology is one of the solutions offered (Caverley, 2005) . Held a paradigm shift from conventional work stations working on the floor without regard to health change. Craftsmen are encouraged to start using tables and chairs to increase productivity, reduce workload, lower musculoskeletal and fatigue complaints. Wind speed should be made not too tight and not too stagnant. With a blow of ± 4 m/min, the natural wind will be able to keep the worker's physical condition in shape throughout the day. Artificial lighting or lamp use should be able to make the worker work hard. With a light intensity of 300 lux or more can prevent art workers from accidents due to work or errors in determining the size of the chisel (Dutta et al., 2011; Kumar and Chakrabarti, 2013) . Air humidity should be maintained in the range of 70% to 76% to allow perspiration to escape from the skin pores 30 . Noise should be avoided for carving workers because it can affect concentration and accelerate psychological fatigue. Air temperature will be better if it can be maintained in the range of 24 o Celsius to 28 o Celsius for better working comfort and worker satisfaction can be maintained (Widana, 2012; Parasuraman, 1988) .
Materials and Methods
To know the impact of treatment/intervention on subject conditions was done experimental research with the same subject design (Treatment by subjects design). Based on the design, the measurement is done twice before and after the implementation of workstation and ergonomic environment. Ergo-echanical regulates workspace conditions by increasing wind speed and increasing light intensity. With increasing wind speed, temperature and relative humidity indicators will improve, as well as good light intensity, accuracy and productivity parameters will be increased
The tools used to retrieve data consist of : Japanese Olympus FE-15 digital camera for documentation, table of psychrometry to determine relative humidity by % unit, sound level meter, lux meter, black globe thermometer, sling thermometer, anemometer, super Japanese anthropometry tool made in Japan with 0.1 cm accuracy, which was used to measure the anthropometry of the subject. Fatigue Questionnaire and Nordic Body Map questionnaire.
Data were collected from samples at industrial centres of carving stations in Tangeb Village and Kapal Village, namely UD. P. Jatayu, UD. Rinna Dewata Sari, UD. Agus. Selected samples were collected in Ud. Agus for treatment. The object of research was workstation and work environment of Bali carving artisans. While the questionnaire used is Nordic Body Map and 30 item of the rating scale. The environmental conditions were observed with a sound level meter, lux meter (for measuring the intensity of light), sling thermometer (measuring wet temperature and dry temperature), black globe thermometer (measuring radian temperature) and anemometer (to measure wind speed).
To avoid errors in data collection, then based on the identification and classification of variables, created operational definition variables. Musculoskeletal disorders are the pain felt by workers after activity. Fatigue, sleepiness, lack of concentration and bored perceived workers after activity. Ergonomic Work Station is a convenient workplace for activities. There are 2 aspects that are improved to reduce work-related pain. First, provide anthropometric chairs and tables. Both improve working environment conditions, such as adjusting the intensity of lighting, adjusting wind speed, limiting noise, regulating wet temperatures, adjusting dry temperatures and regulating moisture.
Subjects are carved artists who are voluntarily willing to participate in research. The task is a job or task that must be completed by a subject, either when not using ergonomic workstation or when already using ergonomic workstation. To reduce the errors of the research results due to differences in treatment of samples, equipment that may be used during the study is also maintained or controlled so that between subjects with one subject will get the same equipment when the move. Task loads will also be made equal, both the difficulty level and the volume of work.
Results and Discussions
Characteristics of subjects including age, weight, height, work experience, resting pulse and body mass index (BMI) are presented in Table 1 . The number of the subject for research consisted of workers at Senior high school level (44.44%), while those had elementary and college education are 33.33% and 22.22% respectively. Subjects totaling 9 people are all male and are employees at UD. Jatayu, CV. Rinna and UD. Agus. The lifespan of the subject is 30 to 51 years, average 37.72 ± 4.72. Subject weight ranges from 49 to 71 kg with a mean of 60.56 ± 6.22 kg. The subject's height is in the range of 150 to 171 cm with a mean of 167.61 ± 4.12 cm. The work experience of the subject as a farmer ranged from 10 to 20 years with an average of 11.31 ± 4.91 years. Work experience related to the ability of adaptation and freshness level of craftsmen.
The resting pulse can also show the degree of physical fitness of a person, the lower the resting pulse of a person the better the physical fitness. In this study, the subjects' pulse rate ranged from 77.33 to 90.67 beats per minute (bpm) with an average of 84.31 ± 2.92 bpm before the ergonomic implementation (study period I) and between 69.33 to 85.33 bpm with a mean of 78.02 ± 4.53 beats per minute (bpm) after the implementation of ergonomics (research period II). The resting pulse in period I and period II is still in the range of 69.33 bpm to 90.67 bpm, which shows the physical condition of the subject in good health, because the workload is very light to the light category.
Prior to the conduct of the study, all the population received medical examinations from the Doctors. Out of 45 people, 9 of them were selected. From the results of the examination which includes blood pressure measurement, sugar levels in time and pulse have obtained the health status of the sample, which is healthy. The result of normality test to the environmental condition data, both for the working environment condition during the period I and period II shows that normal distribution data is light intensity data, while dry temperature data, wet temperature, humidity, ball temperature, wind speed, noise, and WBGT index not normally distributed. If one of the data is not normal then the test using non-parametric test equipment. Thus the data were tested by Mann-Whitney test. The results of data analysis of environmental conditions in the workshop of the crafters can be seen in Table 2 . environmental condition seen from dry temperature, wet temperature, ball temperature, relative humidity, wind speed, light intensity, and noise period I and in period II is no different. It is said that because all values p> 0.05 or it can be said that : (a) the average of dry temperature in the study period I is not significantly different with the average of dry temperature at the time of observation period II; (B) the average of wet temperature at observation period I was not significantly different with a mean wet temperature of period II; (C) the average of sphere temperature at observation period I was not significantly different with mean of ball temperature of period II; (D) the relative humidity average at observation period I was not significantly different with the mean of relative humidity during observation period II; (E) the average of wind velocity in observation of period I is not significantly different with mean of wind velocity of period II, and (f) average of noise, WBGT and light intensity at observation period I is not significantly different with mean of noise, WBGT and light intensity of period II.
To know the suitability between the tools used by artisans did anthropometry measurement. The size obtained should be in accordance with the size of the body and comfortable to use by crafters (Helander, 1995; Pheasant, 1991; Dul and Weerdmeester, 1993) . Anthropometric data is very important for the designers of the tool to get the most appropriate size. The more samples involved the better, even in developed countries already available anthropometry data that represent the population of the country. Data obtained by (1) all subjects measured; (2) anthropometric data of all subjects is taken the average and its standard intersection (3) the average value of the subject then searched the percentile value with SPSS.
From anthropometry data of then desk and chair work in design, the height of the table uses a high reference point 95th elbow, so the table height is determined 71.7 cm. Table length uses a 95th percentile shoulder width of 95, which is 49 cm, so the length of the table is made 100 cm. Table width is determined using 95th percentile hand coverage range, so it is made 69 cm. Musculoskeletal disorders data were obtained from the Nordic body map questionnaire using a 4-level Likert scale. The use of scale 4 is based on a relatively low level of sample education. The questionnaire has tested its reliability with the Cronbach alpha value of 0.475. The value of r arithmetic is above the r table value. The r table value for the 30 person subject is 0.2407, at 95% confidence level or 5% significance level. If alpha is count > r table and is positive then the instrument is reliable.
Before performing the test using a statistical test apparatus, the figures recorded in the study were tested by the normality test. Based on the normality test with Shapiro-Wilk obtained the results as in Table 3 . Table 3 the value of Z musculoskeletal disorders in the period I before the activity was 0.891 with pvalue = 0.062, likewise on the value of Z period II before the activity was 0.912 with p = 0.123. After activity Z value of musculoskeletal disorders in period, I was 0.940 with p-value = 0.333 and Z value of musculoskeletal disorders in period II was 0.941 with value p = 0.352. The four data are normally distributed because of the p> 0.05. Musculoskeletal disorders data before the activity need to be known to give confidence that the decrease of musculoskeletal disorders in period II is solely due to the activity carried out and not by the rest of the disorders in period I. If the data is comparable (p> 0.05) then it can be said that the change Musculoskeletal disorders in the second period were caused only by the treatment effect. Due to the data is normally distributed, then tested with the parametric test in the form of t-paired test. The results of the analysis can be seen in Table 4 . Craftsman fatigue was tested by filling out a questionnaire of 30 items of rating scale before and after the activity. The results of normality data testing for fatigue can be seen in Table 5 . Tiredness is not really a bad thing. With the appearance of fatigue is a warning for workers to immediately rest (Borg, 1990; Gilad, 1998; Sakurai, 2012) . The Z value of fatigue data in period I before the activity was 0.888 with p-value = 0.051, similarly in period II before the activity was 0.696 with p = 0.0001. Z value of fatigue data period I after activity is 0.745 with value p = 0.001 and in period II is 0.797 with value p = 0.003. Thus it can be said that the data is not normally distributed. Table 6 , the mean of fatigue before activity in period I was 32.22 ± 0.93 and the mean of fatigue before activity in period II was 32.20 ± 2.03 with value Z -0.321 and p-value > 0.05. This value indicates that the data do not differ significantly between period I and period II. That means the initial condition of the subject is seen from its fatigue under the same conditions. After the activity, the mean of fatigue in period I was 60.72 ± 0.52 and the mean of fatigue at period II was 52.66 ± 0.55 with value Z -3.901 and p-value = 0.0001. Thus it can be said fatigue after the activity is significantly different (p <0.05) between period I and period II. Fatigue experienced by crafters in Tangeb Village and Kapal Village before and after activity, both in period I and period II can be seen in Figure 2 . 
Conclusion
Based on the previous discussion can be concluded that some of the essences of research can answer the existing problems, as follows.
Musculoskeletal disorders are pain that is felt in some parts of the body. The mean score of musculoskeletal disorders before activity in the period I and period II were 32.34 ± 0.95 and 32.22 ± 0.87 respectively, while the mean of musculoskeletal disorders after activity in period I and II were 54.61 ± 3.56 and 46.19 ± 2.36. The magnitude of the decrease in musculoskeletal disorders in the second period after activity was 15.42%. The magnitude of musculoskeletal disorders in the first period is caused by the loading of the muscles especially on the wrist, waist, back, and buttocks as the craftsmen have to sit hunched over the floor, affecting the central nervous system and causing muscle fatigue. During work there is no rest and drink, it also adds too much muscle burden that causes muscle fatigue so that frequent stolen breaks to eliminate the fatigue.
After the activity, mean of fatigue in period I was 60.72 ± 0.52 and mean of fatigue in period II was 52.66 ± 0.55, or decreased 13.27% with value Z -3.901 and p-value = 0.0001. Thus it can be said to be fatigue after the activity is significantly different (p<0.05) between period I and period II. 
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